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Quarterly Status Report of work accomplished during the period
1 January 1967 to 31 March 1967

1. Previous Quarter

In the previous two quarters a programme was developed for computing

transport cross sections and collision integrals such as these required

on the contract. At the end of the last quarter the programme was

finally checked by running it for some potentials for which the cross

sections and collision integrals were known. All these tests showed

that the programme was working correctly for both repulsive and attractive
potentials,

2. Repulsive Power Inverse Potentials

In the present quarter (1 January 1967 to 31 March 1967) the
programme was rur for the repulsive potentials

V() = ket

for which the collision integrals are given by

JL((,.S) _
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[
and




for the values of n required in the contract 4
n =2,34 5 6, 8 10, 15, 25 and 50, The quantities A ('n)
were computed from the transport cross sections

QE) = 2m [TH(1= 05 %)l

where y is the impact parameter, E is the energy in centre-of-mass
coordinates and X is the classical deflection angle because

/1[(") = (nc) JW“Q (5/ )

To obtl.in an estimate ef the aceuracy of our calculations we computed
A ("7) from & (F)  for several energies E. Since /A (7’7 )
is independent of E the slight differences between the values of A (”7)
computed for different emergles gave an estimate of the accuracy of our

calculations. The results to the accuracy of our calculations are
given in the accompanying table. Also shown are the results of Kihara,
Taylor and H:!.rschfeldor1 in cases where there is overlap between our
calculations. The agreement iz excellent except at 7 =2 where
disagreement is only a few percent. We are examining this small dis-
agreement at present by increasing the number of quadrature points, and
suspect it might be due to numerical errors in our calculations.

3. Attractive (rigid) Inverse Power Potential

In the previous quarter we had described a method of introdueing
a rigid core of such a small radius that it had no effect on the
calculations for the negative screened Coulomb potential

Vi) = - —ﬁ— e"(%’)

Although this method worked extremely well for this potential we had
great difficulty in using it for the attractive inverse power potentials,
We, therefore, have changed the logic of the programme to take account
of the form of the potential by calculating * directly from the
formula




Y = T - 25 (jlffz) (&)
T aic
Z, = I
where é: i) (5)
and /72 = j _,0/1_/;1 (6)
Toax 7/

In these formulas 7,» is the outermost zero of

A
Fe) = [1-ve)/E- 45 ]* and  Tmex s
the value of 7 at which the integrand has a maximm value.

This method had been programmed but not fully tested at the end of
the quarter.

4, Travel

During this quarter Dr. Smith travelled once to the Institute
of Advanced Studies in Dublin and once to Harwell to comsult with
colleagues on problems related to the work on the contract.



5. Follo uarter (April to June
The accuracy of the calculations for the rapulsive inverse power
potentials will be accurately determined. The programme for the
attractive inverse power potentials will be finally checked and used to
compute the cross sections required in the contract. Difficulty is
expected only for the case 7 =2 , The collision integrals for the
exponential repulsive potential required in the coatract will also be

calculated.

A thesis will be completed by Mr. L. D, Higgins, B.A., D,P.E. on
material arising from his work on the contract.

Reference

1. T. Kihara, M. H, Taylor and J. O. Hirschfelder, Phys. Flui(.dz 745,
1960).

F, J. Smith,
Project Supervisor
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